AD-A156  318 


NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL  DAMS 
FITCH  RESERVOIR  DAM  (.  .  CU)  CORPS  OF  ENGINEERS  MALTHAM 
MA  NEW  ENGLAND  DIV  DEC  79 


1/* 

NL 


UNCLASSIFIED 


F/G  13/13 


AD-A156  318 


CONNECTICUT  RIVER  BASIN 
CLAREMONT,  NEW  HAMPSHIRE 


FITCH  RESERVOIR  DAM 

NH  00142 

NHWRB  42.16 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


DTIC 


5  DEPARTMENT  OF  THE  ARMY 

3  NEW  ENGLAND  DIVISION,  CORPS  OF  ENGINEERS 
J  WALTHAM,  MASS.  02154 

D  Approve  :  •  ’  " 

=  DECEMBER  1979  _ 


Q  K 


06  12  015 


SECURITY  CLASSIFICATION  OF  THIS  PACE  (When  Dmim  tnimrmd) 


REPORT  DOCUMENTATION  PAGE 


1.  REPORT  NUMBER 

NH  00142 


4.  TITLE  land  Submit) 


Fitch  Reservoir  Dam 

NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL 


mm 


7.  AUTHORfaJ 

U.S.  ARMY  CORPS  OF  ENGINEERS 
NEW  ENGLAND  DIVISION 


•.  performing  organization  name  and  aooress 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


2.  GOVT  ACCESSION  NO. I  2.  RECIPIENT'S  CATALOG  NUMBER 


S.  TYPE  OF  REPORT  •  PERIOD  COVEREO 


INSPECTION  REPORT 


S.  PERFORMING  ORG.  REPORT  NUMBER 


S.  CONTRACT  OR  GRANT  NUMBER! a) 


10.  PROGRAM  ELEMENT.  PROJECT.  TASK 
AREA  *  WORK  UNIT  NUMBERS 


12.  REPORT  DATE 


December  1979 


II.  CONTROLLING  OFFICE  NAME  ANO  ADORES S 

DEPT.  OF  THE  ARMY,  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION,  NEDED  ms.  number  of  pages 

424  TRAPELO  ROAD,  WALTHAM,  MA.  02254  _  • _  72 


14.  MONITORING  AGENCY  NAME  A  AODRESSCII  dill*  rani  I  ram  Canuatllni  Office.)  IS.  SECURITY  CLASS,  (al  ihi.  rapart) 

UNCLASSIFIED 


IS.  Distribution  STATEMENT  (a!  Utfc  Report; 


APPROVAL  FOR  PUBLIC  RELEASE:  DISTRIBUTION  UNLIMITED 


17.  distribution  STATEMENT  ref  the  aOefract  entered  In  Black  20.  If  different  tram  Report; 


is.  supplementary  notes 


Cover  program  reads:  Phase  I  Inspection  Report,  National  Dam  Inspection  Program; 
however,  the  official  title  of  the  program  is:  National  Program  for  Inspection  of 
Non-Federal  Dams;  use  cover  date  for  date  of  report. 


19.  KEY  WORDS  (Continue  on  revere#  aide  II  nececeerp  end  I  dan  Illy  by  black  number) 

DAMS,  INSPECTION,  DAM  SAFETY, 

Connecticut  River  Basin 
Claremont,  New  Hampshire 

Grandy  Brook,  a  tributary  of  the  Sugar  River (tributary  of  the  Conn,  River) 


20.  ABSTRACT  fConlinu*  on  rovoroo  afdo  II  nmcmmmmry  ond  fdonflfy  Ay  klmck  mmmkmr) 

The  dam  is  an  earth  embankment,  about  300  ft,  long  and  40  ft.  high,  with  a  6 
ft.  wide  channel  spillway.  Lives  In  the  houses  would  be  threatened  by  a  dam 
failure.  It  Is  Intermediate  In  size  with  a  high  hazard  category.  The  test 
flood  for  the  dam  Is  the  PMF.  THe  dam  is  In  fair  condition  at  the  present 
time.  Further  incestlgatlons  are  recommended  to  evaluate  the  adequacy  of  the 
spillway  and  the  stability  of  the  downstream  slope. 


I  111 


1  JAN *71  1473  EDITION  of  I  NOV  ••  IS  OBSOLETE 


REPRODUCED  AT  GOVERNMENT  EXPENSE 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
*  REPRODUCE  LEGIBLY. 


4%. 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 

ATTENTION  OF 

HEDED  'M»  *5  1980 


Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  Hew  Hampshire 

State  House 

Concord,  Hew  Hampshire  03301 


Dear  Governor  Gallen: 

Inclosed  Is  a  copy  of  the  Fitch  Reservoir  Dam  Phase  I  Inspection  Report 
which  was  prepared  under  the  national  Program  for  Inspection  of 
Hon-Federal  Dams.  This  report  is  presented  for  your  use  and  Is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Hater  Resources  Board, 
the  cooperating  agency  for  the  State  of  Hew  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner,  the  town  of 
Claremont. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 

Sincerely , 

xa.MA 

MAX  B.SCHEIDER 
Colonel,  Corps  of  Engineers 
Division  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  REPORT 


Identification  No.: 
NHWRB  No. : 

Name  of  Dam: 

Town  : 

County  and  State: 
Stream : 

Date  of  Inspection: 


NH  00142 
47.16 

FITCH  RESERVOIR  DAM  (formerly  Johnson  Reservoir) 
Claremont 

Sullivan  County,  New  Hampshire 
Grandy  Brook,  a  tributary  of  the  Sugar  River, 
which  is  a  tributary  of  the  Connecticut  River 
August  21,  1979 


BRIEF  ASSESSMENT 


The  Fitch  Reservoir  Dam  is  located  on  Grandy  Brook,  approximately 
2  miles  upstream  of  Claremont,  New  Hampshire.  The  dam  is  an 
earth  embankment,  approximately  300  feet  long  and  40  feet  high, 
with  a  6  foot  wide  rock  channel  spillway.  There  are  two  outlet 
gates  at  the  downstream  toe  which  are  used  to  release  water  to 
maintain  the  water  level  in  the  McQuade  Reservoir  which  is  just 
downstream  of  this  dam. 

Tiie  water  impounded  by  this  dam  is  presently  used  for  water  supply 
by  approximately  15  houses  in  Claremont,  New  Hampshire.  The 
dam  is  owned  by  the  Town  of  Claremont. 

T.ie  drainage  area  of  the  dam  covers  0.8  square  miles  of  rollina 
and  mountainous  woodland.  The  dam  normally  impounds  75  acre-feet 
and  has  a  maximum  impoundment  of  37  acre-feet.  The  dam's 
40-foot  height  places  it  in  the  intermediate  size  category.  The 
hazard  classification  is  high  because  of  the  potential  damage  to 
two  downstream  dams,  two  commercial  buildings  and  up  to  seven 
houses.  Lives  in  the  houses  would  be  threatened  by  dam  failure. 

The  Test  Flood  for  this  dam  is  the  Probable  Maximum  Flood  ( PMF ) . 

The  peak  inflow  for  this  flood  would  be  2,070  cfs  and  the  re¬ 
sulting  peak  outflow  would  be  2,025  cfs.  The  water  level  would 
be  at  elevation  1031.5  feet  (MSL)  which  would  overtop  the  dam 
by  1.5  feet.  The  spillway  capacity  is  inadequate  to  pass  the 
routed  test  flood.  Its  discharge  capacity  at  top  of  dam  (elev.  1.03 
is  23S  cfs,  or  only  12  percent  of  the  routed  test  flood  peak 
outflow. 


The  dam  is  in  FAIR  condition  at  the  present  time.  Further 
investigations  are  recommended  to  evaluate  the  adequacy 
of  the  spillway  and  the  stability  of  the  downstream  slope. 
Remedial  measures  to  be  undertaken  by  the  owner  include: 
rehabilitating  the  24  inch  gate,  repairing  the  gate  house, 
reconstructing  the  masonry  end  wall  at  the  crest,  redecking  the 
timber  footbridge,  removing  the  shrubs  and  saplings  by  the  roots 
and  filling  in  the  resulting  voids,  implementing  a  program  of 
periodic  maintenance  and  inspection,  and  developing  a  formal 
written  downstream  emergency  system. 

The  remedial  measures  outlined  above  should  be  implemented 
within  one  year  of  receipt  of  this  report  by  the  owner. 


William  S.  Zoino 

N.H.  Registration  No.  3226 


Nicholas  A.  Campagna .  Jr. 
California  Registration  21006 


This  Phase  I  Inspection  Report  on  Pitch  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recoasendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  o_f 
Dams,  and  with  good  engineering  judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


[NEGAN,  JR 
fol  Branch 
Engineering  Division 
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CARNEY  M.TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


JOSEPH  A.  MCELROY,  CHAIRMAN 
Chief,  NED  Materials  Testing  Lab. 
Foundations  &  Materials  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten¬ 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event ,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


TABLE  OF  CONTENTS 


LETTER  OF  TRANSMITTAL 
BRIEF  ASSESSMENT 
REVIEW  BOARD  SIGNATURE  SHEET 
PREFACE 

TABLE  OF  CONTENTS 
OVERVIEW  PHOTOS 
LOCATION  MAP 


SECTION  1 

-  PROJECT  INFORMATION 

1.1 

General 

1.2 

Description  of  Project 

1.3 

Pertinent  Data 

SECTION  2 

-  ENGINEERING  DATA 

2.1 

Design  Data 

2.2 

Construction  Data 

2.3 

Operational  Data 

2.4 

Evaluation  of  Data 

SECTION  3 

-  VISUAL  INSPECTION 

3.1 

Findings 

3.2 

Evaluation 

SECTION  4 

-  OPERATIONAL  PROCEDURES 

4 . 1 

Procedures 

4.2 

Maintenance  of  Dam 

4.3 

Maintenance  of  Operating 
Facilities 

4.4 

Description  of  Warning 
System  in  Effect 

4 . 5 

Evaluation 

Table  of  Contents  -  cont. 


SECTION  5  -  HYDRAULICS /HYDROLOGY 

5.1  Evaluation  of  Features 
SECTION  6  -  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural 
Stability 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  AND 
REMEDIAL  MEASURES 


7.1  Dam  Assessment 

7.2  Recommendations 

7.3  Remedial  Measures 

7.4  Alternatives 


APPENDICES 

APPENDIX  A  -  INSPECTION  CHECKLIST 
APPENDIX  B  -  ENGINEERING  DATA 
APPENDIX  C  -  PHOTOGRAPHS 


Pape 


5-1 


6-1 


7-1 

7-1 


7-2 


A- 1 


B-l 


C-l 


APPENDIX  D  -  HYDROLOGIC  AND  HYDRAULIC 

COMPUTATIONS  D-l 


APPENDIX  E  -  INFORMATION  AS  CONTAINED  IN 

THE  NATIONAL  INVENTORY  OF  DAMS  E-l 


1 . 2  Description  of  Project 


(a)  Location 

The  Fitch  Reservoir  Dam  is  located  on  Grandy  Brook 
approximately  2  miles  upstream  of  Claremont,  New  Hampshire. 
It  can  be  reached  from  town  roads  which  intersect  Routes 
11  and  103  in  Claremont,  New  Hampshire.  The  dam  is  shown 
on  U.S.G.S.  Claremont  New  Hampshire-Vermont  Quandrangle 
with  coordinates  approximately  at  N43°  24.0',  W72°  18.8' 
(see  location  map  on  page  v).  Page  B-2  of  Appendix  B  is 
a  site  plan  for  this  dam. 

(b)  Description  of  Dam  and  Appurtenances 

The  dam  consists  of  an  earth  embankment  with  a  wood- 
sheet  pile  core  wall  and  a  spillway  cut  into  rock  in  the 
left  abutment.  The  embankment  is  300  feet  long  and  the 
spillway  is  approximately  6  feet  wide. 

1)  Embankment  (See  pages  3-2,  3-3  and  B-9) 

The  embankment  is  300  feet  long  and  a  maximum 
of  40  feet  high.  The  upstream  slope  is  2  horizontal 
to  1  vertical  with  riprap.  The  downstream  slope  is 
1.5  horizontal  to  1  vertical.  The  crest  width  is 
14  to  16  feet.  According  to  available  plans 
there  is  a  core  wall  consisting  of  two  rows  of 
tongue  and  groove  pine  sheet  piling,  two  feet 
apart,  with  puddled  clay  in  between. 

2 )  Outlets 

At  the  downstream  toe  of  the  dam  there  is  a 
wood  framed  gate  house  supported  on  a  cemented  stone 
masonry  foundation,  '’’he  gate  operator  consists 
of  an  inclined  bench  stand  with  a  hand  operated  wheel 
This  bench  stand,  when  operated,  would  activate 
rack  gears  designed  to  open  the  non-rising  stem  gate. 
The  outlet  of  this  gate  is  a  24  inch  diameter  cast 
iron  pipe  which  terminates  5  feet  downstream  at  a 
"U"  shaped  headwall,  which  is  approximately  4  feet 
wide  at  the  top  and  is  constructed  of  cemented  stone 
masonry.  The  end  walls  are  constructed  of  dry 
stone  masonry. 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


Approximately  3  feet  to  the  left  of  the  gate 
house  is  a  gate  valve  which  is  operated  by  means 
of  a  hand  wrench.  This  wrench  is  stored  in  the  gate¬ 
house.  The  outlet  of  this  gate  is  an  8  inch  diameter 
cast  iron  pipe  which  terminates  approximately  15 
feet  downstream  of  the  gatehouse  and  discharges 
into  the  spillway  channel. 

3)  Spillway  (See  pages  B-2,  B-3  and  B-9) 

The  spillway  is  a  broad  crested  rock  channel 
which  was  excavated  in  the  left  abutment.  It  curves 
to  the  right  around  the  embankment  and  lies  approx¬ 
imately  4.5  feet  below  the  top  of  the  dam.  The 
control  section  is  approximately  6  feet  wide  and  the 
side  slopes  are  steep  and  rough.  There  is  a  narrow- 
wood  footbridge  over  this  spillway  at  the  dam  crest. 

4 )  Foundation  and  Embankment  Drainage 

Available  plans  and  the  visual  inspection  do 
not  reveal  any  evidence  oi  a  foundation  drainag- 
systerr.  i or  this  dam. 

(  c /  Size  Classification 

The  dam's  maximum  impoundment  of  87  acre- feet 
and  height  of  40  feet  place  it  in  the  intermediate  size 
category  according  to  the  Corps  of  Fngineers'  Recommended 
Guidelines.  The  height  between  40  and  100  feet  places  it 
in  the  intermediate  size  category. 

( d )  hazard  Potential  Classification 

The  hazard  potential  classification  for  this  dam 
is  HIGH  because  of  the  potential  for  economic  loss  and 
loss  of  life  downstream  in  the  event  of  a  dam  failure. 

Lives  would  be  threatened  in  up  to  seven  downstream 
houses  and  two  dams  would  be  damaged.  Also  some  minor 
flooding  of  an  ambulance  garage  and  furniture  store  would 
occur.  Section  5  of  this  report  presents  more  detailed 
discussion  of  the  hazard  notential . 

(  e )  Ownership 

The  dam  is  owned  by  the  Town  of  Claremont,  New  Kampsh 
It  is  overseen  by  the  Claremont  Water  Works  Department, 

45  Crescent  Street,  Claremont,  New  Hampshire  03743. 

They  can  be  reached  by  telephone  at  (603)  542-6691. 


The  operation  of  the  dam  is  controlled  by  the 
Claremont  Water  Works  Department,  Claremont,  New  Hampshire 
03743.  The  Department's  telephone  number  is  (603)  542-6691 

( g )  Purpose  of  the  Dam 

At  the  present  time,  the  reservoir  is  used  to 
maintain  the  water  level  in  McOuade  Reservoir  just 
downstream.  This  reservoir  is  used  for  water  supply  for 
approximately  15  houses  in  the  Town  of  Claremont,  New 
Hampshire.  According  to  the  Claremont  Water  Department, 
these  reservoirs  will  be  eliminated  from  the  water  supply 
system  within  the  next  few  years.  The  town  is  invest¬ 
igating  the  possibility  of  using  them  for  recreational 
purposes . 

( h )  Design  and  Construction  History 

According  to  available  records  the  Fitch  Reservoir 
Dam,  formerly  known  as  Johnson  Reservoir  Dam,  was  first 
constructed  in  18SS .  The  addition  of  the  McOuade  Reservoir 
formerly  known  as  Phelps  Reservoir,  was  accomplished  in 
1899. 


( i )  Normal  Operating  Procedure 

The  Claremont  Water  Works  Department  checks  the 
water  levels  in  both  Fitch  Reservoir  and  McOuade  Reservoir 
(which  is  just  downstream)  at  least  once  per  week.  When 
necessary  to  maintain  the  required  water  level  in  McQuarie 
Reservoir,  the  8  inch  gate  is  opened  to  release  water  from 
Fitch  Reservoir,  The  24  inch  gate  has  not  been  operated 
for  at  least  5  years.  Maintenance  is  performed  on  a 
"as-needed"  basis. 


1 . 3  Pertinent  Data 

( a)  Drainage  Area 

The  drainage  area  for  this  dam  covers  approximately 
0.8  square  miles.  It  is  made  up  primarily  of  rolling 
and  mountainous  woodland. 


(b )  Discharge  at  Damsite 


1 )  Outlet  Works 

There  are  two  outlets  from  this  reservoir. 

There  is  an  8  inch  diameter  pipe  equipped  with  a 
gate  which  outlets  at  the  downstream  toe  of  the  dam. 
This  gate  is  operated  periodically  to  maintain  the 
water  level  in  McQuade  Reservoir.  There  is  a  24 
inch  diameter  pipe  equipped  with  a  gate  which  outlets 
next  to  the  8  inch  pipe.  This  gate  has  not  been 
operated  in  the  recent  past  . 

2)  Maximum  Known  Flood 


There  is  no  data  available  for  the  maximum 
flood  at  this  damsite. 

3 )  Ungated  Spillway  Capacity  at  Top  of  Dam. 


The  capacity  of  the  spillway  with  the  reservoir 
at  the  top  of  dam  elevation  (1,030  feet  MSL)  is 
238  cfs. 

4 )  Ungated  Spillway  Capacity  at  Test  Flood 

The  spillway  discharge  capacity  at  test  flood 
elevation  1.031.5  is  400  cfs. 


5 )  Gated  Spillway  Capacity  at  Normal  Pool 

There  are  no  gated  spillways.  The  gated  pond 
drain  inlet  is  normally  closed. 

6 )  Gated  Spillway  Capacity  at  Test  Flood 

As  previously  mentioned,  there  are  no  gated 
spi 1 1  ways . 

7 )  Total  Spillway  Capacity  at  Test  Flood 

The  total  spillway  discharge  capacity  at  test 
flood  elevation  1.031.5  is  400  els. 
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8 )  Project  Discharge  at  Test  Flood 


The  total  project  discharge  at  test  flood  eleva¬ 
tion  (1,031.5  feet  MSL)  is  2,025  cfs. 


(C) 

Elevation  (feet  above 

MSL) 

*-  % 

1) 

Streambed  at  centerline  of  dam:  990+ 

2) 

Maximum  tailwater: 

Unknown 

• 

3) 

Upstream  portal  invert  diversion  tunnel :  Not 
applicable 

4) 

Normal  pool:  1,025.5+ 

5) 

Full  flood  control 

pool:  Not  applicable 

• 

6) 

Spillway  crest:  1 

.025.5 

7) 

Design  surcharge: 

No  data 

8) 

Top  dam:  1.030+ 

• 

(d) 

Reservoir 

1) 

Length  of  maximum 

pool:  1,100+  feet 

2) 

Length  of  normal  pool:  1.100+  feet 

w 

• 

3) 

Length  of  flood  control  pool:  Not  applicable 

(e) 

Storage  (acre-feet) 

1) 

Normal  pool:  74 

9 

2) 

Flood  control  pool  : 

Not  applicable 

3) 

Spillway  crest  pool: 

74 

4) 

Top  of  dam:  87 

• 

5) 

Test  flood  pool:  92 
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(t)  Reservoir  Surface  (acres) 


1) 

Normal  pool: 

3 

2) 

Flood  control  pool:  Not  applicable 

3) 

Spillway  crest  pool:  3 

-1) 

Test  flood: 

3 

4) 

Top  of  dam: 

3 

Dam 

1) 

Type:  Earth 

embankment  with  riprao 

on  upstream  slop 

2) 

Length :  300 

feet 

3) 

Height :  40 

f  eet 

4  ) 

Top  width: 

16+  feet 

5) 

Side  slopes: 

Upstream:  2  to  1 

Downstream:  1.5  to  1 

6) 

Zoning:  No 

data,  believed  to  be  homogeneous 

7) 

Impervious  core:  2  walls  of  tongue 

and  groove 

pine  sheeting  enclosing  puddled 
clay 


8 )  Cutoff  :  No  data 

9)  Grout  curtain:  No  data 

(  h )  Diversion  and  Regulating  Tunnel 
Not  Applicable 
( i )  Spi 1 lway 

1)  Type:  Broad  crested  channel  blasted  in  rock 
in  the  left  abutment 


2)  Length  of  weir:  6  feet 

3)  Crest  elevation:  1,025.5  feet  (MSL) 


4)  Gates:  None 


5)  Upstream  channel:  Reservoir 

6)  Downstream  Channel:  Steep  rock  channel 
( j )  Regulating  Outlet 


The  regulating  outlet  is  an  8  inch  diameter  sluice 
gate.  The  invert  elevation  of  this  outlet  is  unknown. 

It  is  used  to  release  water  from  this  reservoir  in  order 
to  maintain  the  water  level  of  McQuade  Reservoir  which 
is  located  just  downstream. 

There  is  a  24  inch  diameter  pipe  equipped  with  a 
gate.  This  gate  is  believed  to  be  closed  but  it  has 
not  been  operated  for  at  least  5  years. 


SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design  Data 

The  only  design  data  available  is  a  drawing,  dated  1899, 
by  George  S.  Rice  and  George  E.  Evans,  Engineers.  This  drawin 
shows  a  plan  of  the  existing  Johnson  Reservoir  Dan  (Fitch) 
and  the  proposed  Phelps  Reservoir  Dan  (McQuade).  A 
copy  of  this  drawing  is  contained  in  Appendix  B  of  this  report 
The  original  drawing  is  in  the  possession  of  the  Clarenont 
Water  Works  Department,  Claremont,  New  Hampshire. 

The  New  Hampshire  Water  Resources  Board  maintains  a  file 
on  this  dam  including  inspection  reports  dated  1937.  1938. 
and  1939.  These  reports  contain  sketches  or  descriptions  of 
the  dan.  These  reports  are  shown  in  Appendix  B  of  this  report 

2 . 2  Construction  Data 

No  construction  records  are  available  for  the  dam. 

2 . 3  Operational  Records 

The  Claremont  Water  Works  Department  maintains  im¬ 
poundment  records  for  this  darn. 

2  . -1  Evaluation  of  Data 


( a )  Availability 


The  lack  of  detailed  design  and  construction 
data  warrants  an  unsatisfactory  assessment  for  availa¬ 
bility. 

( b )  Adequacy 


The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
the  dam  cannot  be  assessed  from  the  standpoint  of  review¬ 
ing  the  design  and  construction  data.  This  assessment 
is  thus  based  primarily  on  the  visual  inspection,  past 
performance,  and  sound  engineering  judgement. 

( e  )  Validity 


Since  the  observations  of  the  inspection  team 
generally  confirm  the  information  contained  in  the 
records  of  the  New  Hampshire  Water  Resources  Board  and 
the  Claremont  Water  Department,  a  satisfactory  evalua¬ 
tion  for  validity  is  indicated. 


SECTION  3  -  VISUAL  INSPECTION 


»  • 


3 . 1  Findings 

( a )  Genera  1 


The  Fitch  Reservoir  Dam  is  in  FAIR  condition  at 
the  present  time. 

( b )  Dam 


1)  Embankment  (Photos  No.  2.3,  and  4) 

The  alignment  of  the  dam  along  the  crest  is 
generally  good  to  slightly  irregular.  The  irregu¬ 
larities  are  due  to  the  manner  of  construction  and 
are  not  attributed  to  movement  of  the  crest . 

The  riprap  on  the  upstream  slope  is  in  fair  to 
good  condition  with  no  major  problems  existing. 

Above  the  water  line  there  is  heavy  grass  growth. 

The  downstream  slope  is  covered  with  heavy 
brush  growth.  This  slope  is  approximately  1.5  hor¬ 
izontal  to  1  vertical. 

Some  seepage  was  noted  at  two  areas  on  the  down¬ 
stream  toe  near  the  left  abutment.  These  areas  are 
obscurred  by  heavy  brush  growth  and  flow  volumes  could 
not  be  estimated. 

Approximately  65  feet  down  the  slope  from  the 
crest,  there  is  a  break  in  the  slope  of  approximately 
2  feet.  This  irregularity  represents  approximately 
the  lower  20  percent  of  the  slope. 

2)  Spi 1 1 way  (Photos  No.  5  and  G) 

A  6  foot  wide,  broad  crested  channel  has  been 
blasted  out  of  the  rock  of  the  left  abutment.  The 
rock  is  phyllite  with  cleavage  approximately  parallel 
to  the  axis  of  the  dam.  The  spillway  is  generally  in 
fair  condition  with  the  exception  of  some  stones  which 
have  fallen  into  the  channel  from  the  dry  stone  masonry 
sidewall  on  the  embankment  side  of  the  upstream  end  of 
the  spillway. 


I 


»  • 


I 


» 
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(c)  Appurtenant  Structures  (Photo  No.  7,8,  and  9) 

The  wood  framed  gate  house  is  in  poor  condition 
with  an  advanced  degree  of  rot  on  the  wood  floor.  The 
wood  siding  shows  evidence  of  rot.  The  door  of  this 
structure  is  broken  and  the  structure  is  prone  to  vandalism. 
The  gearing  system  attached  to  the  bench  stand,  for 
operating  the  24-inch  gate,  is  completely  rusted.  It 
is  doubtful  that  this  gate  can  be  operated  without  complete 
rehabilitation.  Discussions  with  personnel  of  the  Claremont 
Water  Works  revealed  that  this  gate  has  not  been  operated 
in  the  past  five  years  and  possibly  once  in  the  preceeding 
ten  years.  The  8-inch  gate  valve  is  operable  and  at  the 
present  tine  is  partially  opened.  The  rate  of  discharge 
at  the  time  of  inspection  was  2  to  3  g.p.n. 

The  ”L"  shaped  training  wall  located  adjacent  to 
the  spillway  at  the  left  end  of  the  earth  embankment 
consists  of  dry  stone  masonry.  This  masonry  has  un¬ 
ravelled  at  numerous  locations. 

The  timber  footbridge  over  the  spillway  varies 
iron  6  to  8  feet  in  width,  is  in  fair  condition,  ar\d  nrovidc 
an  access  to  the  gatehouse.  Spaces  between  planks  vary  in 
width  from  3  to  8  inches.  There  are  no  hand  rails. 


(d)  Reservoir  Area  (Photo  No.  1) 

The  shore  of  the  reservoir  is  generally  shallow 
sloping  woodland.  It  appears  stable  and  in  good  condition 
with  the  exception  of  some  minor  shallow  sloughing  approx¬ 
imately  200  feet  upstream  of  the  right  abutment. 

( e )  Downstream  Channel 

Tin1  rock  channel  slopes  steeply  down  the-  left  abut¬ 
ment  to  the  natural  streambed  which  runs  to  the  McOuadc- 
Roservoir  immediately  downstream  (400  to  600  feet).  The 
channel  appears  stable  and  in  good  condition. 

I.va  1  ua  t  i  on 

The  dam  and  it  appurtenances  are  in  fair 
condition  at  the  present  time.  The  potential  problems 
observed  during  the  visual  inspection  are  listed  below: 


(a)  Heavy  brush  growth  on  the  downstream  slope  of 
embankment . 

(b)  Seepage  areas  at  downstream  toe  of  embankment. 

(c)  Questionable  operating  condition  of  both  outlet 
gates . 

(d)  Gate  house  in  serious  disrepair. 

( e )  Stone  masonry  end  wall  at  the  left  end  of  the 
embankment  crest  is  in  disrepair. 

(i)  Footbridge  over  spillway  in  poor  condition. 

( g )  Irregularity  and  steepness  of  the  downstream  slope 
of  embankment. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4 . 1  Operational  Procedures 


No  written  operational  procedures  exist  for  this  dar. .  It 
is  operated  as  necessary  to  maintain  the  water  level  in  the 
McQuade  Reservoir  downstream . 

4 . 2  Maintenance  of  Dam 

Maintenance  of  the  dan  is  performed  on  an  "as  needed"  basis 
by  the  Claremont  Water  Works  Department.  No  maintenance  propram 
exists  for  the  dan . 

4 . 3  Maintenance  of  Operatinp  Facilities 


No  maintenance  propran  exists  for  the  operatinp  facilities 
of  this  dam.  The  8  inch  pond  drain  pate  is  operated  periodicall 
but  the  24  inch  pate  has  not  been  operated  for  at  least  5 
years . 

4 . 4  Description  of  Warninp  System 

There  is  no  warninp  system  in  effect. 

4 . 5  Evaluation 

Tne  dam's  present  condition  is  a  direct  result  of  the  lack 
of  a  maintenance  propram  for  the  dan.  Repair  of  the  operatinp 
facilities  and  clearinp  oi  the  embankment  slopes  need  to  be 
accomplished . 


SECTION  5  -  HYDROLOGY/HYDRAULICS 


5 . 1  Evaluation  of  Features 
( a )  Genera  1 

Fitch  Reservoir  Dam,  formerly  known  as  Johnson 
Reservoir  Dam,  is  an  earthen  embankment  on  Grandy  Brook, 
a  tributary  of  the  Sugar  River  which  is  a  tributary  of 
the  Connecticut  River.  The  dam  is  located  about  three 
miles  upstream  of  the  confluence  of  Grandy  Brock  and  the 
Sugar  River,  in  the  City  of  Claremont,  New  Hampshire.  The 
druinage  area  upstream:  of  the  dam  is  0.81  square  miles. 

There  are  two  outlets  controlled  by  gate  valves  at 
a  gatehouse  downstream  of  the  dam,  an  8  inch  cast  iron 
pipe  and  a  24  inch  cast  iron  pipe.  These  outlets  are 
normally  closed.  The  spillway  is  a  six  foot  channel 
blasted  in  rock  on  the  right  abutment.  The  spillway 
crest  is  about  4.5  feet  below  the  dam  crest. 

( b  )  Design  Data 

Data  sources  available  for  Fitch  Reservoir  Dam  include 
prior  inventory  and  inspection  reports.  Much  of  the 
basic  data  for  the  dam  is  contained  in  the  New  Hampshirt- 
Water  Control  Commission's  "Data  on  Dams  in  New  Hampshire" 
(November  9.  1938)  and  the  New  Hampshire  Water  Resources 
Board's  "Inventory  of  Dams  and  Water  Power  Developments" 
(1925).  An  inspection  report  dated  June  30,  1930  is 
available  »s  is  a  1899  pla  i  cf  the  area  showinir  a  proposed 
downstream  reservoir  and  a  September  26,  1939  sketched 
plan  and  elevation  of  the  dam. 

Correspondence  from  the  New  Hampshire  Water  Resources 
Board  to  the  Claremont  Water  Works  discussing  an  October 
1975  storm  and  suggesting  that  the  spillway  be  enlarged 
is  a  1  so  a va i 1 ab 1 e . 
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(  c )  Experience  Data 


No  records  of  flow  are  known  to  be  available  for 
Fitch  Reservoir  Dam.  The  Claremont  Water  Works  Depart¬ 
ment  maintains  an  intermittent  record  of  reservoir  stage 
based  on  visual  observations.  The  stage  and  flow  of  the 
flood  of  record  are  unknown.  The  1938  hurricane  flood 
caused  damage  to  the  embankment,  and  a  1975  storm  caused 
a  high  stage  in  the  pond,  prompting  the  New  Hampshire 
Water  Resources  Board  to  suggest  that  the  spillway  be 
enlarged . 

( d )  Visual  Observations 


The  spillway  is  a  broad-crested  channel  blasted  ir. 
the  rock  ledge  of  the  right  abutment.  Its  crest  is 
.  5  feet  below  the  dam  crest,  at  elevation  1,025.5  feet 
MEL.  The  controlling  section  of  the  channel  is  6  feet 
wide  at  the  spillway  crest,  and  increases  to  13  feet 
a:  the  dam  crest  elevation.  Beyond  the  control  section 
th>-  rod:  channel  slopes  very  steeply  down  the  dam's 
right  abutment  to  Grandy  Brook  immediately  downstream. 

There  are  two  outlets  at  Fitch  Reservoir  Dan  --  an 
S  inch  and  a  24  inch  cast  iron  pipe.  Both  run  through 
the  embankment  and  are  controlled  by  gate  valves  in  a 
gatehouse  on  the  downstream  toe  of  the  dam.  The  elevations 
of  the  upstream  inverts  of  these  pipes  are  unknown  the 
downstream  inverts  are  about  40  feet  below  the  dam  crest  , 
at  990  feet  MSL. 

The-  8  inch  line  is  a  water  supply  outlet  and  is 
opened  periodically  during  the  dry  season  to  release 
water  to  fill  McQuade  Reservoir.  This  operation  occurs 
every  two  to  three  weeks  during  the  summer.  The  24  inch 
pipe  is  a  pond  drain  outlet  and  is  seldom  used.  According 
to  a  representative  of  the  Claremont  Water  Works,  it  has 
not  been  operated  in  at  least  5  years. 


Downstream  oi  the  dam.  Grandy  Brook  runs  through  a 
steep,  narrow  channel  for  1,200  feet  to  McQuade  Reservoir. 
There  is  no  development  in  this  reach. 

McQuade  Reservoir  has  a  surface  area  of  about  one  acre, 
and  is  created  by  a  150  foot  long  earth  embankment  with  a 
12.5  foot  broadcrested  concrete  spillway  and  2.5  feet  of 
freeboard.  This  reservoir  supplies  water  for  the  City  of 
Cl aremon  t . 


From  McQuade  Reservoir,  Grandy  Brook  runs  2,200  feet 
to  a  residential  street  in  Claremont.  The  slope  in  this 
reach  is  less  steep,  and  the  stream  widens  out  some. 

Near  the  upstream  end  of  this  reach  Grandy  Brook  is  crossed 
by  a  dirt  road  with  a  48  inch  culvert.  There  are  two  houses 
near  this  road  —  one  12  to  13  feet  above  the  streambed 
and  one  8  feet  up.  Four  other  houses  in  this  reach  are 
20  to  25  feet  above  the  stream. 

The  residential  street  crosses  Grandy  Brook  on  a  16 
foot  high  embankment  with  a  48  inch  culvert.  Downstream 
of  this  crossing  the  stream  runs  for  4,500  feet  through 
an  undeveloped  area  to  a  small  pond  about  200  feet  up¬ 
stream  of  a  second  residential  street. 

The  pond  is  created  by  an  earth  embankment  with  a 
concrete  spillway.  The  embankment  is  in  very  poor  con¬ 
dition,  and  has  several  low  spots  in  different  areas. 
Downstream  of  this  dam  to  the  southwest,  there  is  a 
group  of  4  to  5  houses  at  spillway  level. 

After  the  road  crossing  200  feet  downstream  of  this 
pond,  the  brook  runs  2,500  feet  through  a  small  reservoir 
to  another  road  crossing  at  Highway  11/103.  There  are 
3  houses  6  to  12  feet  above  the  streambed  and  a  furniture 
store  and  ambulance  garage  15  feet  up  at  this  crossing. 

The  highway  crosses  on  an  11  foot  high  bank  with  a  60 
inch  culvert. 

About  200  feet  downstream  of  this  road  crossing. 

Grandy  Brook  enters  the  Sugar  River. 

( e )  Test  Flood  Analysis 


The  hydrologic  conditions  of  interest  in  this  Phase  I 
investigation  are  those  required  to  assess  the  dam’s 
overtopping  potential  and  its  ability  to  safely  allow 
an  appropriately  large  flood  to  pass.  This  requires  usin 
the  discharge  and  storage  characteristics  of  the  structur 
to  evaluate  the  impact  of  an  appropriately  sized  Test 
Flood.  None  of  the  original  hydraulic  and  hydrologic 
design  records  are  available  for  use  in  this  study. 

Guidelines  for  establishing  a  recommended  Test  Flood 
based  on  the  size  and  hazard  classification  of  a  dam  are 
specified  in  the  "Recommended  Guidelines"  of  the  Corps  of 
Engineers.  The  impoundment  of  less  than  50,000  acre-feet 
and  the  height  of  between  40  and  100  feet  classify  this 
dam  as  an  INTERMEDIATE  structure. 
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The  appropriate  hazard  classification  for  this  dam 
is  HIGH  because  of  the  significant  economic  losses  and 
potential  for  loss  of  life  downstream  in  the  event  of 
dam  failure.  As  shown  in  the  Dam  Failure  Analysis  section 
the  increase  in  flooding  caused  by  failure  would  pose  a 
threat  to  property  and  to  lives  along  Grandy  Brook  in 
the  City  of  Claremont.  Other  impacts  of  dam  failure 
include  possible  damage  to  a  well-traveled  highway,  to 
residential  streets,  and  to  McQuade  Reservoir  (see  Dam 
Failure  Analysis  section). 


As  shown  in  Table  3  of  the  Corps  of  Engineers' 
"Recommended  Guidelines”,  the  appropriate  Test  Flood  for 
a  dam  classified  as  INTERMEDIATE  in  size  with  a  HIGH  hazard 
potential  would  be  the  probable  maximum  flood  (PMF). 

Using  the  Corps  of  Engineers,  New  England  Division's 
"Maximum  Probable  Flood  Peak  Flow  Rates”  for  a  drainage 
area  of  520  acres  (.81  square  miles),  yields  a  peak  PMF 
inflow  of  2.550  csm  which  is  2.070  cfs.  Use  of  the  Corps’ 
suggested  methodology  for  determining  attenuation  by 
storage  in  the  reservoir  results  in  a  peak  outflow  of 
2.025  cfs.  with  the  water  surface  at  about  1.031.5  feet 
MSL.  1.5  feet  above  the  dam  crest  and  6  feet  above  the- 
spillway  crest.  The  spillway  capacity  with  the  water 
surface  at  the  top  of  dam  is  238  cfs,  or  12  percent  of 
tne  routed  test  flood  peak  outflow.  The  estimated  100-year 
outflow  of  250  cfs  is  8  percent  greater  than  the  spillway 
capacity.  At  one-half  PMF  outflow  (1,015  cfs)  the  water 
surface  would  be  0.8  feet  above  the  dam  crest. 

( f  )  Dam  Failure  Analysis 

The  peak  outflow  that  would  result  from  the  failure 
of  Fitch  Reservoir  Dam  is  estimated  using  the  procedure 
suggested  in  the  Corps  of  Engineers.  New  England  Division's 
April  1978  "Rule  of  Thumb  Guidelines  for  estimating  Down¬ 
stream  Dam  Failure  Hydrographs" .  Failure  is  assumed  to 
occur  with  the  water  surface  elevation  at  the  dam.  cri-st  . 
1.030  feet  MSL.  4.5  feet  above  the  spillway  crest  . 

The  discharge  just  prior  to  failure  at  the  elevation  is 
given  by  the  Stage-Discharge  curve  developed  in  Appendix  D 
as  23S  cfs.  The  tail water  prior  to  failure  at  this 
discharge  is  estimated  to  be  2  feet  of  flow  in  Grandy  Brook . 

For  an  assumed  breach  width  equal  to  40  percent  of 
•he  dam  width  at  the  half-height,  the  gap  in  the  embankment 
due  to  failure  would  be  80  feet.  The  resulting  increase  in 
flow  would  be  31,500  cfs  or  a  total  of  about  31.700  cfs. 

This  would  increase  the  tailwater  by  14  feet  to  about  le 
feet  of  flow. 


•  • 


The  first  dawnstream  development  impacted  by  dam 
failure  flows  would  be  McOuade  Reservoir,  about  1,200 
feet  from  Fitch  Reservoir  Dam.  The  pre-failure  flow  of 
240  cfs  would  just  overtop  the  McQuade  dam  crest.  The 
attenuated  peak  dam  failure  flow  of  22,500  cfs  would  be 
about  10  feet  over  the  dam  crest  and  would  severely  damage 
or  destroy  the  embankment. 

About  500  feet  downstream  of  McPuade  Reservoir  Dam 
there  are  two  houses  8  and  12  to  13  feet  above  the  stream- 
bed.  The  peak  dam  failure  flow  of  about  20,000  cfs  at  this 
location  would  increase  the  stage  from  2  feet  to  13 
feet,  causing  serious  flooding  with  a  severe  threat  of 
loss  of  life  at  the  lower  house.  There  is  also  a  dirt 
road  crossing  which  would  be  severely  overtopped  and 
damaged  or  destroyed  by  dam  failure  flows  at  this  location. 

For  the  remainder  of  the  2,200  foot  reach  from  McQuade 
Reservoir  Dam  to  a  residential  street  in  Claremont,  the 
4  houses  are  22  to  25  feet  above  the  streambed  and  out  of 
danger.  The  street  would  be  severely  overtopped  and 
probably  damaged  or  destroyed  by  the  attenuated  peak 
dam  iailure  flow  of  13.500  cfs. 

The  next  development  to  be  impacted  by  dam  failure 
flows  is  a  small  pond  4,500  feet  downstream  of  the  road 
crossing.  The  attenuated  peak  flood  flow  of  5,600  cfs 
would  increase  the  stage  in  this  pond  from  2.4  feet  over 
the  spillway  to  9  feet.  This  would  severely  overtop 
the  pond's  embankment,  which  is  in  very  poor  condition 
There  are  4  to  5  houses  to  the  southwest  of  this  pond 
which  would  face  severe  flooding  and  possible  loss  of 
life  as  a  result  of  dam  failure  flows.  The  potential 
for  damage  and  loss  of  life  would  be  greatly  increased 
if  the  pond's  embankment  in  this  area  were  to  fail. 

The  "scattering"  of  flow  caused  by  this  pond  makec 
quantitative  prediction  of  downstream  flows  difficult. 

There  are  two  possible  areas  of  impact.  Two  hundred  feet 
downstream  of  the  pond,  Grandy  Brook  is  crossed  by  a 
second  residential  street,  which  would  be  overtopped  and 
possibly  damaged  by  dam  failure  flows. 

After  a  2,500  foot  reach  in  which  the  only  develop¬ 
ment  is  a  small  reservoir  on  the  brook,  Grandy  Brook  is 
crossed  by  Highway  11/103.  The  road  is  on  an  11  foot 
embankment  with  a  60  inch  culvert,  and  might  be  over¬ 
topped  and  damaged  by  dam  failure  flows.  There  are 
houses  near  this  intersection,  6,  10,  and  12  feet  above 
the  streambed,  and  a  furniture  store  and  ambulance 
garage  15  feet  up  at  this  location.  These  --  especially 
the  lowest  house  --  might  well  be  threatened  by  dam 
failure  flows  from  Fitch  Reservoir  Dam. 


About  200  feet  downstream  of  this  road  crossing. 
Grandy  Brook  enters  the  Sugar  River.  Dam  failure  flows 
would  quickly  be  attenuated  in  this  larger  stream. 


The  downstream  effects  of  the  failure  of  Fitch 
Reservoir  Dam  are  summarized  on  the  chart  on  the  follow¬ 
ing  pagi  . 


•  • 


•  • 


•  • 


•  • 


•  •••••••• 


•  •••••• 


IMPACT  OF  PAM  FAIUF’F  Cl 


SECTION'  6  -  STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 
( a )  Visual  Observations 


There  has  been  no  significant  displacement  or 
distress  which  would  warrant  the  preparation  of  struc- 
trual  stability  calculations,  based  on  assumed  sectional 
properties  and  engineering  factors. 

( b )  Design  and  Construction  Data 

There  are  no  plans  or  calculations  of  value  to  a 
stability  assessment  available  for  this  dam. 

( c  )  Operating  Records 

There  are  no  known  operating  records  for  this 

dam . 

( d )  Post  Construction  Changes 

There  have  been  no  known  construction  changes  since 
the  dam  was  completed. 

( e )  Seismic  Stability 

The  dam  is  located  in  seismic  zone  No.  2  and,  in 
accordance  with  the  recommended  Phase  I  guidelines,  dots 
not  warrant  seismic  analysis. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  AND 
REMEDIAL  MEASURES 


Dam  Assessment 


( a )  Condition 

The  Fitch  Reservoir  Dam  is  in  FAIR  condition  at 
the  present  time. 

(  b )  Adequacy  of  Information 


The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
the  dam  cannot  be  assessed  from  the  standpoint  of  reviewin 
design  and  construction  data.  This  assessment  is  based 
primarily  on  the  visual  inspection,  past  performance  . 
and  sound  engineering  judgment. 

( c )  Urgency 

The  recommendations  and  improvements  contained 
herein  should  be  implemented  by  the  owner  within  one 
year  of  receipt  of  the  Phase  I  Report. 

(d)  Need  for  Further  Investigation 


Additional  investigations  should  be  performed  by 
the  owner  as  outlined  in  paragraph  7.2. 

Recommendat ions 

It  is  recommended  that  the  Town  of  Claremont 
retain  the  services  of  a  registered  professional 
engineer  to: 

(a)  Perform  further  hydrologic  and  hydraulic  studies 
to  determine  the  need  for  additional  spillway  capacity. 
The  present  capacity  is  seriously  inadequate. 

(b)  Investigate  the  stability  of  the  downstream  slope 
of  the  embankment  considering  the  steepness  and 
evidence  of  seepage. 

(c)  Investigate  the  feasibility  of  putting  the  control 
valves  on  the  upstream  side  of  the  dam. 

The  owner  should  implement  the  findings  of  the  above 
engineering  studies. 


Remedial  Measures 


It  is  recommended  that  the  owner  institute  the  following 

remedial  measures: 

1)  Rehabilitate  the  24  inch  gate. 

2)  Repair  the  gate  house  structure. 

3)  Reconstruct  the  dry  stone  masonry  end  wall  at  the 
left  end  of  the  crest. 

4)  Re-deck  the  timber  footbridge  across  the  spillway 
and  install  nrntpct.ii’p  milinc. 

~>)  Remove  shrubs  and  saplings,  including  their  roots, 
from  the  slopes  of  the  embankment.  Backfill  the 
resulting  voids  with  suitable  compacted  material. 

v)  Implement  and  intensify  a  program  of  diligent  and 

periodic  maintenance  including,  but  not  limited  to: 
mowing  embankment  slopes,  backfilling  drainage  gullie 
or  animal  burrows  with  suitable,  well  tamped  soil, 
and  clearing  debris  from  outlets  and  slopes. 

7)  Implement  a  program  of  annual  technical  inspections 
of  the  dam  and  its  appurtenances  including  operation 
of  all  outlet  works. 

8)  Develop  a  formal  written  downstream  emergency 
warning  system. 

Alternatives 


Breaching  the  dam  is  a  possible  alternative  to  the 
above  measures. 
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FITCH  RESERVOIR  DAM 
Claremont ,  New  Hampshire 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

EMBANKMENT 

Crest  Elevation 

1030’  Based  on  USGS  Ouad 

Current  Pool  Elevation 

1025’ 

Maximum  Impoundment  to  Date 

No  Data 

Surface  Cracks 

No  r:f  j 

1 

Pavement  Condition 

Not  Applicable  j 

Movement  or  Settlement  of 

Cre-  : 

1 

None  j 

I  | 

Lateral  Movement 

1 

None 

Vertical  Alignment 

Good 

Horizontal  Alignment 

Good 

Condition  at  Abutment  and  at 
Concrete  Structures 

Good 

j 

Indications  of  Movement  of 
i  Structural  Items  on  Slopes 

None 

| 

1  Trespassing  on  Slopes 

■ 

6"  Diameter  Animal  Burrow  in  j 
Downstream  Slope  Near  Crest  -  i 
Much  Brush  j 

j  Sloughing  or  Erosion  of 

!  Slopes  or  Abutments 

i 

None  j 

Rock  Slope  Protection  - 
Riprap  Failures 

Riprap  on  Upstream  Slope  in 

Good  Condition 

Unusual  Movement  or  Cracking 

Break  in  slope  with  2  foot 

at  or  near  Toes 

drop  approximately  65  feet 
down  the  clope  at  ina-simUm 
section 

Unusual  Embankment  or  Down- 

2  Areas  on  toe  of  Downstream 

stream  Seepage 

Slope  Show  Signs  of  Seepage 

A-3 


FITCH  RESERVOIR  DAM 
Claremont,  New  Hampshire 


August  21,  1979 
NH  00142 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


BY  CONDITION  &  REMARKS 

A,1  AC-  None 
None 
None 
None 


Gate  House  c  Wood  sidewalls  exhibit  minor 

decree  of  rot.  Wood  plan!; 
floor  rotted.  Cemented  stone 
masonry  foundation  in  cood 
condi t ion . 

24-inch  Waste  Gate  Gear  system  badly  rusted  and 

inoperable.  No  deficiencies 
noted  for  hand  wheel  and 
bench  stand. 

8-inch  Waste  Ga;«  No  deficiencies  noted 

Keadwall  No  deficiencies  noted 

Left  End  Wall  Dry  stone  masonry  unravelled 

A  t 


AREA  EVALUATED 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 

Instrumentation  Systems 
APPURTANTNT  STRI  CTURES 


Timber  Footbridge 


Spaces  between  planking  vary 
from  3  to  8  inches.  No 
railing. 


APPENDIX  B 


Page 


Site  Plan  P,-2 

Contour  Plan  Dated  September  11,  1899  B-3 

Letter,  NHWRB  to  Claremont  Water  Works, 

October  27,  1975  storm  and  suggesting 

enlargement  of  the  spillway  B--1 

Letter,  NHWRB  to  Claremont  City  Manager. 

November  6,  1975,  discussing  a  November  5 
meeting  and  a  recommendation  to  increase 
the  spillway  capacity  of  this  dam  and  the' 


McQuade  Dam  B-5 

Inspection  Report  Dated  June  30,  1930  B-6 

Water  Control  Commission  (NHV'CC)  Form 
discussing  damage  resulting  from  1938 
storm  3-7 

NHWCC  Form,  "Data  on  Dams  in  New  Hampshire" 

Dated  November  9.  193.8  B-3 

Plan  and  Elevation  Sketch  Dated 

September  26,  1939  3-9 

NHWRB  Form.  "Inventory  of  Dams  and  Water 
Power  Developments"  Dated  "1925/October  1. 

1937  B-10 

List  of  Pertinent  Data  Not  Included  B-ll 
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October  27,  1973 


Superintendent 
Clartrsoot  Vdtar  Works 
Claremont,  Hew  UaaoiU:«  03743 

D-sar  Sir: 

On  October  20,  1975,  on  2ngia*er  iron  this  office  inspected 
the  damage  to  tbs  embankment  .it  the  McOuad*  Reservoir  and  leakage 
at  the  Fitch  Reservoir. 

V*  reeoemend  that  tha  damaged  area  at  HcCuada  be  filled  with 
a  granular  material  that  vlll  drain.  This  should  be  placed  in  lifts  . 
and  properly  compacted  to  reduce  the  chance  of  failure  and  odd 
strength  to  the  embankment.  Thi3  fill  should  oa  covered  with  loan 
end  seeded  to  prevent  erosion. 

So-a*  thought  should  be  -given  to  increasing  the  discharge  capacity 
of  both  daws  in  view  of  the  events  of  this  week.  We  would  recoroead  that 
toe  dam  be  abla  to  pass  a  ICO  year  flood  flow  without  over  topping  the 
embankment.  Your  City  Engineer  can  assist  you  in  this. 

If  we  can  be  of  any  further  assistance,  please  call  or  write. 

Very  truly  yours. 


George  M.  McGee,  S: 
Chairman 

CMM/SC3:hH 


•  • 


•  • 
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•  • 
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November  6,  1975 


Mr.  Louis  Ssrelas 
City  Manager 
City  Hall 

Claremont,  NH  03743 
Dear  Sir, 


On  Nov.  5,  1975  an  engineer  from  this  office  met  with  you. 
Two  of  the  City  Council  and  the  head  of  the  wajter  dept.  At  that 
tine  ha  reviewed  the  past  situation  and  visited  the  site  of  the 

ii 

McCuade  and  Fitch  reserviors.  We  would  recocjnend  that  the  city 
discharge  capacities  of  both  reoetviors.  in  our 


increase  the  discharge  capa 
opinion  the  spillway  capacity  at  the  Fxfcmffi sarvior  should  be 
increased  by  drilling  and  blasting  the"leoge  bn  "bine  for  sice  o 

d  tim’ 


is  lnreeasin: 


the  existing  spillway  to  enlarge  thSjuidth  and 
the  capacity  of  the  spillway.  Zi'  the  discharge  capacity  of  the 
Fitch  reservoir  is  increased  tireiy  the  discharge  capacity  cf  the 
.’•cQi'uce  reservoir  should  also  bi.  increased  at  least  as  much  as  Fitch 
lr  not  mere. 


/  S' 


if  the  city  decides  to  raise  phe  'embankment  of  the  McQuace 
rsservior  an  annlvst  of  ,tne  stability  ci  the  embankment  shoild 


be  cone  to  insure 


it^sa'fety enlargement  of  the  spillway, 
if  this  is  what  ^bu^cnose  fin,  should  be  designed  by  ar.  en¬ 
gineer  to  insure  its  safe*  operation.  No  natter  what  the  city 
■i  <  (-  t-  'Jj,  •  *-  - 


piers  to  do  it  jiqeir  choice  and  these  are  only  suggestions  of 


whit  you  could  Sub 


If  you  need  any  further  assistance  or  you  have  cr.y  questions 
please  call  or  write. 


Very  truly  yours 


Mr.  George  M.  McCee  Sr. 
Chairman 


GM/S3/gs 


Claremont  (Sullivan] 


Inspected  June  30>  193° 


Claremont  ii'ater  Company 


Johnson  Reservoir.  Tnis  is  an  earth  dam  built 
in  Icoo,  with  tongue  and  grooved  pine,  with  pudule  clay 
cere  wall  averaging  about  35  to  40  feet  in  height.  Rip 
ran  uostream.  Capacity  24,000,000  gallons.  The  slopes 
are  well  grassed.  Considerable  brush. 


DIVI-77. 


V’ATER  COrTROL  C0H'.I33I0i; 


STATE  OF  IT.:  HAT.P2KIEI 


lar  Uater  V/ orke , 

lareisont  II  K 


Concord,  Hew  Hampshire 

Cotobsr  13,  195 


\  '*»  ^  r?  ^  *•*  ^  bi  c 


Dan.  \".  C.  C.  I:c,L7  in 


In  order  that  ve  nay  det ermine  the  magnitude  and  ec 
cf  the  flood  of  September  21-24  just  passed,  ve  are  re- 
:inr  the  various  dam.  owners  i.r.  the  State  to  sv.nnlv  us  v:if 


as  tr.is  dan  insures  :  Ar. s. 


If  so,  to  vhat  extent?  tes.  fv  y*rsJ  *)  s*)) 

XLCL—S-lijS.*—. _ __ _ 

Sic  all  fiashboarcs  Ar.s. 


po  out : 


1  bat  was  the  r.axir.ur.  Ar.s. _ /f)^  /ffic'*1 _ 

height  of  water  over  _ 

the  permanent  crest  _ _ 

of  spillway?  _ _  _ 

At  what  day  and  hour  Ar.s. _ 

did  the  r.axinun  flood  _ 

height  reach  your  dan?  _ 

Ar.y  ether  interesting  ir.fornation  regarding  the  floo 
fall  nay  be  given  cn  the  basic  of  this  sheet,  or  attac 


■'ill  you  please  return  this  letter  with  as  much  ir.¬ 
fornation  as  you  can  give  us  as  promptly  as  possible.  A  self 
addressed  envelope  is  attached  hereto. 

’  e  thank  you  for  your  cooperation. 


Very  truly  yours. 


Richard  C.  Holmgren 
Chief  Engineer 


NEW  HAMPSHIRE  WATER  CONTROL  COMMISSION 
DATA  ON  DAMS  IN  NEW  HAMPSHIRE 


LOCATION 


Town 


.......Sl:...:..,..X:iZi.../. . :  County 

cl....... . . 


STATE  NO.  y.?.A if?.. 

. 


J  Stream . :a......%i.w.6.f:....... . . 

Basin-Primary  . .Q.nsXw..5 . t. . :  Secondary . .§.'.K27.1.: . 

Local  Name  . J . y/.. 

Pom-dinateti— T  Jit . --.."I. . 7-E.t . —  r.  ^  '"l . :  LoH£T . ?! . _ 77. £0.  y.J fx. 


Coordinates — Lat . . . ~£.l tr£c^0 . :  Long . . . . . 

GENERAL  DATA 

f  j 

Drainage  area:  Controlled . Sq.  Mi.:  Uncontrolled  . Sq.  Mi.:  Total  . Sq.  Mi. 

Overall  length  of  dam  ...SI.X.....  ft.:  Date  of  Construction  . XS.d.3 . 

Height:  Stream  bed  to  highest  elev.  ...t£X../.. . ft.:  Max.  Structure  . ."..7 .!...<. .  ft 

Cost — Dam  . :  Reservoir  . 

DESCRIPTION  E-  _  ^  — 

Waste  Gate- 

Type  . 

Number  . :  Size  .  ft.  high  x  .  ft.  wid- 

Elevation  Invert  . :  Total  Area . sq.  i\ 


Hoist 


Waste  Gates  Conduit 

Number  . :  Materials 


ft. :  Length . ft. :  Area 


sq.  ft 


j J  Embankment 

Type  . 


Height — Max. 


ft.:  Min .  ft. 


Top— Width  . :  Elev . ft. 

Slopes — Upstream . on . :  Downstream  .  on  . 

Length — Right  of  Spillway . :  Left  of  Spillway . 

Spillway 

Materials  of  Construction  . . . 

Length— Total  . ft.:  Net . . ft. 

Height  of  permanent  section — max . Z.?.\...'Z.....  ft.:  Min . .  ft. 

Flashboards — Type  . :  Height . ft. 

Elevation — Permanent  Crest  . :  Top  of  Flashboard  . 

Flood  Capacity  . . .  cfs. :  .  cfs/sq.  mi. 

Abutments 

Materials: . - . 

Freeboard:  Max . . . ft.:  Min . ft. 

Headworks  to  Power  Devel. — (See  “Data  on  Power  Development”) 
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Pertinent  Data  Not  Included 


The  New  Hampshire  Water  Resources  Board  maintains  a  file  on 
this  dam  including  most  of  the  material  in  this  appendix,  plus 
copies  of  newspaper  articles  relating  to  the  dam. 

The  Claremont  Water  Department  maintains  an  intermittent  record 
of  reservoir  stage  based  on  visual  observations. 
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T> an  Failure  Anuh/tis  j 

A  JocaA'o/t  a/ict  ^tJ/istreat+i  k^GirS for  Pt'bi  ft.tse.ryo  i'r 
15  3/Ven,  -  .  C*f  fke  Zncf  of  fU»X  *lf>tndi/.  j 

nSSunne  failure  occurs  ejhen  rh&  cJ^rer-  Surface 

eksaf'on  reaches  Pk*  fapof  ffyecfan^. 

The  p  re*  f*>  lure  -P/ooj  Is  Z.$t  ofs  and  s6rcyt 
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/Vor*nal  Oc/lf/dt*J~  ZST^fs 
ferea cl.  oufffou)*  ^  -  */i?  \ff£  yo^ 
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aP  <Jtck.A\.  =  Jj  -  *lO\  (Wi’d  ft  esfi'wict'feA  ?ro-^  tiff 

Conlour  /nap  by  f.  4  )£  i  A  eijfi.  a  l>0  HC  faf/oJ^ler 
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reach  fro  an  -ftWv  £***  ruo!r  C>Om  fa  Pi c  (pu.ad t 
ResCrroir.  The  aflenuah'on  fa  peak  eta m  f^T/ure 
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bfe  downstream  in  df\e.  ec/e^nt:  of  dam  &nlur*C^€'e- 
p.  3  2.). 

Test  flood-  F>hF 

USi'oj  ike  to£  r/£0  ‘'Maximum  Prvb*  t/e  fdooj 

PeaU  F/ooj  fiaMs  *'  ike  upstream  cframajje  area.  op 

acres^'^t  S£,ryi,'.')  of  *ncundct/<7ou%  'terrain 

Uouid  yield  cl  peal*  p  HF  ir>fd>uj  of  2£$Z>  CAis. 

P&+U  i*iP(ovJ  -  Zojoc-fs. 

ike  cxffe.nu.a-fi6n  due  do  sfovaje  doc  H\t  tzsf  Plood  is 
Ca/cub-fed  on  p.  $<+  .  f\\t  p&*k  test  f-food  O*ff0)us  (£ 
Z.o'if  cfs  uj  oui }d  require  *.  siayje.  G.f  above  fUe  syiUto*/ 

cres/^  l-S1  (kboue  top  of  the  dam. 

~£+is  CJOcfk  noAmj  fkad  'fl\t  sp///cuay  capacity  of  pkc 
dam  crest  (5  2bi  oh,  Only  (l^c  0f  fke  lest  Pdood. 
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Dlf!T 


/H_ EWSafeA _ l_V*V(Xv  £eterrt,'r]jk»  7?  6^/3/A./.  If  •  • 

For  'f'ht,  purpose  OpCa/npctnjoo  ^F/U  $j>Fl(uv*y 

cqpocli/^  Cve.  cvF/F  e~s/7'/*?aCt.  fhe  roo  yr.  t'nffou  j b  ft\&  •  • 

reservoir  u S//7J  (/S6.S  7 1'^7/  be^is  LeB font’s 

r'Prel'n,'fiar/  Rekfi'on*  &r  €sA'/naF?’nj  pe-o.Cc  Oiszhrjes 
or\  Zura^  C<  nrej  4.  (a-fect  Screamy 

p  --  .S?  A  K°*  s  ^  l2’92  •  • 

r  loo 

ft  -  c^ra  i‘/i  flj  *  •  rv»  1 '.  r  .  £  / 

Z=  AW,  4r.  pee  Kup' fab  or  -  £  .  J  "  •  • 

Sr  */s  F+/r»t’le  ‘  &o 

zllCcfi 

•  • 

ike  affenuK'fetf  to O year  reserrot'r*  ocA+fCou/  is 
CaLia  Ufecf  or  p,  .  'Fk.e  offt/ luofxJt  f>e<^  Ccop*FP(oO 

c?$  2S?ok  exceed*  %e  Spr'/Cuj(Xp  CA/x*Lf'ty  t>y  %*?<>,  •  • 

art/  o^er  tyi  i^c  cresk . 

Dec) re*  &f  Over-fop ping  *t  '/*-  Fnf  •  • 

fUt  /i  Prtf  ih  FfovJ  ~  /z~  ( Zt>7cF)  -  /°^s' e  fs  fl^ectitzsi^  - 
afi'on  Fuefo  bhmje  Pir  fk,s  InfZoO  »sc dcubhP  0 ”  P  2^. 

VtiC  Oi/$(xnJ  I^js  eft  Ca^ou(c5  3^5* csfs  over 
e spillway  <xvi<£  C?<?  oft  Oi/fcr  flie  dhx **  vki'cC 

vJdvllP  ie  overt 0  pp&$  by  s/ij  kf  \j  over  %  £  •  • 
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APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OF  DAMS 


